The overarching aim of this work is to provide a detailed description of the free version of Dimensions (new bibliographic database produced by Digital Science and launched in January 2018). To do this, the work is divided into two differentiated blocks. First, its characteristics, operation and features are described, focusing on its main strengths and weaknesses. Secondly, an analysis of its coverage is carried out (comparing it Scopus and Google Scholar) in order to determine whether the bibliometric indicators offered by Dimensions have an order of magnitude significant enough to be used. To this end, an analysis is carried out at three levels: journals (sample of 20 publications in 'Library & Information Science'), documents (276 articles published by the Journal of informetrics between 2013 and 2015) and authors (28 people awarded with the Derek de Solla Price prize). Preliminary results indicate that Dimensions has coverage of the recent literature superior to Scopus although inferior to Google Scholar. With regard to the number of citations received, Dimensions offers slightly lower figures than Scopus. Despite this, the number of citations in Dimensions exhibits a strong correlation with Scopus and somewhat less (although still significant) with Google Scholar. For this reason, it is concluded that Dimensions is an alternative for carrying out citation studies, being able to rival Scopus (greater coverage and free of charge) and with Google Scholar (greater functionalities for the treatment and data export).
Introduction
In the vast majority of scientific disciplines based -or largely dependent-on quantitative analysis methods, the measurement tools turn out to be real bottlenecks. The advances in the development of these tools and their capacities and features have a definitive influence on the accuracy of the data obtained, on the correct interpretation of them, as well as on the orientation towards promising lines of research, facilitating some and preventing others. The tool is interposed between the researcher and the observed reality. For example, the development and evolution of lenses (applied to telescopes, microscopes, or contact lens) gives good faith of the advances in Astrophysics, Medicine, Molecular Chemistry and Optics, among other fields (Delgado-López-Cózar et al., 2017) .
Scientometrics and Bibliometrics (and all the derived "-metrics") are by no means exception. As fundamentally quantitative disciplines (which does not mean that they cannot address more qualitative studies, fortunately) heavily depend on measuring instruments, among which, above all, the bibliographic databases providing information on the citations received by the indexed bibliographic records stand out. It is not surprising therefore that when Information and Communication Technologies made possible the development and implementation of this type of products, the discipline took a giant leap, transforming itself at the epistemological level. The appearance of Science citation index (SCI) and Social science citation index (SSCI) allowed for the first time the realization of studies that had been impossible and unthinkable to date, contributing to be acquainted with aspects that until then had remained invisible to the eyes of researchers.
The appearance in 2004 of both Scopus and Google Scholar represents a turning point in the story. However, while Scopus gave bring forth evolution (extended coverage, new journal's topic classification, new journal indicators, innovative visualization techniques, and lately an integration of altmetrics) Google Scholar implied a revolution. This database claims to identify automatically all online academic material (putting the focus on the article instead of the source publication) bypassing all the peer-reviewed journals' quality filters. Moreover, it integrated the product intuitively with a search engine that used the Page rank's philosophy and its relevance Since the wide amount of data and the existence of ecosystems of research are increasingly diverse, Dimensions rises with the purpose of becoming "a modern and innovative infrastructure and linked research data tool" whose purpose is to tear down existing data silos using new technologies. For this, they have started from the underlying technology to a preliminary version launched by ŰberResearch in 2014, although according to the parent company itself, the six companies decided to embark on this project together in 2011.
The original idea of the database is to facilitate the identification of experts and leaders in the different scientific domains and, therefore, to favour and stimulate academic networking and partnership (McShea, 2018) . Similarly, it aims to provide scientists and groups with the design of technological surveillance systems to keep abreast of the latest advances in their various fields. To that end, the database aims to show and connect information from the first signs of academic activity (funded projects) to the last stages (publication in journals and dissemination in social networks), going through a wide variety of document types.
At the time of its launch, Dimensions is made up of 128 million documents (among others, 89 million articles, 34 million patents, 380 thousand clinical trials and 320 thousand policy documents) apart from information on funding (3.7 million of awarded grants), and approximately 4 billion connections between them. Additionally, these data are enriched with impact information, both in terms of citations received (connections among cited / citing documents, available for 50 million records) and altmetrics (available for 9 million documents approximately), academic profiles (20 million profiles), Global research identifier database (GRID) geotagging, as well as a classification of subject areas based on machine learning techniques (Bode et al., 2018 With the purpose of verifying and contrasting these preliminary results as well as complementing them with new empirical data, this work proposes, on the one hand, to describe the main characteristics of Dimensions as a search engine (functionalities, strengths, and limitations) and, on the other hand, to perform an analysis of its coverage at three levels (journals, documents and authors).
Objectives
The main objective of this work is to make a general description of the free version of Dimensions. To this end, the following specific objectives are proposed: a) To describe the functionalities and search features of Dimensions, identifying their main strengths and weaknesses. b) To analyse the coverage of Dimensions in order to determine whether the metric indicators offered have an order of magnitude significant enough to be used in bibliometric studies.
Method
The description of the tool has been performed directly from the free version of Dimensions, where all the functionalities of search, filters, ordering of results, descriptive information, and available reports have been tested and experimented. A special attention has been paid to the accuracy of the system, possible errors (due to information silence or noise), thematic assignment to the documents, and the accuracy in the information of the bibliographic records.
Regarding the quantitative analysis, a study has been carried out at three levels (journal, document and author), which is detailed below: All data were captured and analysed in February 2018.
Results

General description of Dimensions a) Basic operation
The Dimensions starting screen can be divided into four clearly distinguishable zones: 1) the search box; 2) the results page; 3) the filters; and 4) the analytical reports ( Figure 1 ). One of the first sensations that the user perceives of the system is complete transparency in terms of data. The product offers precise statistics of the amount of documents (totals, per year, per author, per source, per type, etc.) available, both relative to the database in general and to those corresponding to a query in particular.
The search box allows two types of search (by keyword or by abstract). The keyword search can also be performed on the full text of the documents (available for 55.5% of the records) or just on the abstract and title.
Once the search is completed, the user can apply any of the existing filters: year of publication, researcher, field of knowledge, type of publication (article, chapter, proceeding, monograph, preprint), source of the publication, list of journals (Norwegian register, ERA 2015, PubMed, Doaj) and finally by documents in open access. The filters corresponding to author, source and field of knowledge, in addition to suggesting filtering by those entities with a higher frequency of appearance among the results of the search, allow the execution of an advanced search from an independent search box.
Although the area of analytical reports might sound repetitive at first (and partly is), its main characteristic is to offer a set of reports with value added information, relating to the results of the query performed. To do this, the user must click directly on each available view (Overview, Fields of research, Researchers and Source titles). At that time, the reporting area is displayed, hiding the results zone.
The Overview sight offers the time evolution related to the number of articles published, the number of total citations received, the percentage of documents cited (and not cited), the number of citations per publication, the average value of the RCR (Relative Citation Ratio) and the average value of the FCR (Field Citation Ratio). The 'Fields of research', 'Researchers' and 'Source titles' views are very similar, offering the number of articles according to each discipline, author and publication respectively, together with the values of RCR and FCR at the level of these entities (always relative to the query completed).
Dimensions database offers additional access to profiles at author and journal level (to access them, simply click on the name of the author or journal in the results offered by the different analytical views). In the case of the author, her/his institutional affiliation and the total number of citations received are showcased. As regards journals, the SNIP (Source normalized impact per paper) and the SJR (Scimago journal & country rank) are displayed.
Finally, the area of results provides the list of records that respond to the search queried. The user can sort these results according to various parameters (relevance, date of publication, RCR, citations received, and Altmetric attention score). Each bibliographic record includes the title, authors, source and date of publication. Additionally, two badges are offered, one corresponds to the number of citations and the other to the Altmetric score. If the user places the mouse over the badges, they will show the disaggregated data for both citations (total citations, recent citations, FCR, and RCR) and altmetrics (Reads in Mendeley, Tweets in Twitter, mentions in Wikipedia pages, etc.). When clicking directly on the badges, the system redirects the user to a personalized page of metrics at author level. While the altmetric badge redirects the user to the personalized page available by altmetrics.com, the citation badge redirects the user to a similar page, although within the Dimensions web domain, being therefore an original development within this product.
The fact that the system works even without performing a query allows the user to obtain interesting facts. For example, the article with the highest number of citations received ("Cleavage of structural proteins during the assembly of the head of bacteriophage T4", by Laemmli, with 176,406 citations). A fact that by the way contradicts the data that indicate that the most cited article in history, both by WoS and Google Scholar, is "Protein measurement with the Folin phenol reagent", by Lowry et al. (Martín-Martín et al., 2015) , which appears in the third position of the Dimensions ranking (93,316 citations). However, data should be taken cautiously since as on April 2sd, Lowry's article climbs to the first position (203,490 citations). This huge change in the number of citations (110,174 citations in just a month), which can hardly been attributable to a natural increase in the coverage of the database, shows similarities with the anomalies detected by the literature for this same article in Google Scholar . A simple comparison of the 10 most cited articles in Dimensions with respect to Web of Science (Table 1) shows the differences not only in the number of citations captured but in the order in which they place the articles according to citations received in both databases. This reminds us how the nature and coverage of a database necessarily conditions its search results and its metrics. The fact that Dimensions offers a subject categorization at the article level, apart from being an important technological novelty, opens the door to multilevel thematic studies both at the journal and at the author level. In Figure 2 , we can observe the results obtained for a multidisciplinary journal (PLos one) and for a specialized journal (Journal of informetrics). In a fast way the user can know, for example, that within PLoS one, the articles of 'Genetics' (32,203), 'Biochemistry and Cell biology' (31,218) and 'Clinical sciences' (24,395) constitute a fundamental part of the journal. This analysis is even more interesting when applied to a specialized journal. In this way, 'Applied economics' (133), 'Information systems' (94) and 'Psychology' (71) are the areas with the highest representation in the Journal of informetrics.
Dimensions database provides the FCR and RCR data linked to each field of knowledge within the documents published by each journal. In this manner, we can find out that in PLoS one, the correlation between the number of documents assigned to one area of knowledge and the corresponding FCR presents weak and negative values (Rs = -0.34), being 'Agriculture, land and farm management' (FCR: 14.64 ) and 'Literary studies' (FCR: 13.33) the areas with the highest FCR within that journal. In the case of Journal of informetrics, the correlation between the number of documents assigned to an area of knowledge and the FCR is similar, although of positive value (Rs = 0.37), being 'Literary studies' (58.87) and 'Philosophy' (48.9) the areas with greater FCR in the journal. Otherwise, by clicking on the hyperlink of the title of each result, the user can access the full bibliographic description of each document, which includes not only the descriptive information, but also the abstract, document references, document citations, supporting grants, patent citations, and linked clinical trials. Additionally, the citation badge (total citations and recent citations [last two years]) and the altmetric badge are too available for each document. Users can also embed the badges on their websites or reuse them in other applications.
https://badge.dimensions.ai
Dimensions allows users to store any document offered in the results list of any query in a personal library, similar to how My library operates in Google scholar. The difference lies, in this case, in that the "Add to Library" button (available both on the results page and on the descriptive page of each document) allows the user to save and organize their favorite references through the ReadCube cloud library service. Finally, users can register in the system and then save search query strategies.
https://scholar.google.com/intl/en/scholar/help.html#library https://www.readcube.com b) Strengths and weaknesses
During the analysis, a series of limitations have been identified, some of them significant, that deserve to be highlighted.
The search by countries and institutions is disabled in the free version. Even though these options are not critical for an average user (or for anyone who does not intend to perform quantitative analyses), they do imply a lack of benefits, especially when it comes to the search for university general output. Whilst it is necessary to recognise that certain features are left to the paid versions, the lack of institutional filtering is a limitation in the free version of Dimensions.
With regard to the design of advanced queries, the user must perform a search and then add the relevant filters. However, you cannot implement all the filters at once; you must go one by one. For example, the user cannot select two years of publication and an area of knowledge at the same time; you must mark the years first, execute the action, and then filter by area. Otherwise, if we wished to eliminate one of the two selected years, we cannot do it directly, we must eliminate the two years in block and, later, filter for the desired year (only one complete filter block can be deleted). These issues, even when minor, suppose a slowdown in continuous search processes guided by serendipity and discovery.
The search by authors involves another important shortcoming. First, there is a large amount (to be determined) of duplicate authors. Therefore, the authority control has not worked completely well. When the user activates the secondary search box of authors and manually enters the name of the author, the system suggests the names matching the written string of characters. This is the moment in which duplicates are noticed (in many cases the variant of the name is identical) and sensitivity to diacritics is observed. As an illustrative example, the number of variants identified for Eugene Garfield is shown in Figure 4 . Moreover, depending on how the name of the author is written ('name surname'; 'surname, name'; 'surname, initial name', etc.), the system may or may not suggest the desired names even if they are already included in the database. For example, if the term "Cronin" is written, the system suggests up to nine names (none of them Blaise Cronin). However, if you directly type "Blaise Cronin", the system detects three identical variants of the same name. Dimensions has announced that the integration of Orcid is planned to solve part of the problem.
Figure 4. Inconsistencies in the identification of authors in Dimensions.
The author search engine identifies exactly identical records (same first name and same last name, written the same) but that are independent, and each one of them returns different results, even being the same author. In this case of Figure 4 they are all "identical variants" of Eugene Garfield.
Source: Dimensions
Inconsistencies in the indexing of journal articles, which are made cover-to-cover, are also observed. As the process is carried out automatically, the system incorporates as articles items such as "List of reviewers" or "Editorial Board", which may be inflating the total number of items indexed by the system.
As regards the subject classification, it presents important limitations. On the one hand, many articles (in a proportion to be determined) appear uncategorized. On the other hand, it seems to work mostly for articles in English. For example, if a user tries to perform the analysis for the journal "Profesional de la información", the system returns the following message: "There are no fields of research matching your search".
However, the most serious aspect seems to fall on the precision of the automatic categorization carried out (see Figures 2 and 3 ). For example, the most cited article published in Journal of informetrics according to Dimensions corresponds to "h-Index: A review focused on its variants, computation and standardization for different scientific fields", a bibliographic review that has been classified within "Literary studies" (category 2005). A manual review of the 151 articles published by PLoS one and classified within "Historical studies" allows us to contrast that the results contain abundant classification errors (for example, the Plos One's most cited article within that category corresponds to a bibliometric study, "Why Has the Number of Scientific Retractions Increased?"). The same impression is obtained when reviewing the categories "Applied economics" or "Sociology", within this same journal. This inclines us to invalidate the results previously offered in figures 2 and 3. These "anecdotal evidences" make us suspect on the reliability and general validity of the subject classification used. The importance of this issue goes beyond a correct or deficient classification of a document in the database, since it affects the goodness of the bibliometric indicators. Since these indicators (mainly FCR and RCR) are normalized according to the field of knowledge and discipline, the incorrect composition of fields and disciplines invalidates the indicators obtained. Therefore, even when more empirical studies are needed to test the accuracy of this classification, users should be warned about its use.
Another important problem, already pointed out by Andrew Gray, is the subject categorization of the monographs, which apparently only takes place from the abstract, which generates a series of inconsistencies at present.
https://twitter.com/generalising/status/953237327635189760
Finally, another type of unexpected errors are those related to certain bibliographic data. For example, Figure 5 shows how the year of publication of an article has been modified. Whilst it is well described in the original source (date of publication equal to 2010), it exhibits an error in Crossref (date of publication equal to 2009), from where the error has probably been inherited.
Figure 5. Inconsistencies in the date of publication en Dimensions
Source: Dimensions However, the innumerable advantages of the product must also be highlighted, among which the following stand out:
In the first place, and as already indicated, the transparency of the system spotlights, providing all kinds of updated statistics and data. Likewise, there is an implication of the developers in listening to the users' experience in an open and participatory way.
In the second place, the fact that all filters and analytical views are activated automatically after each search allows the user the possibility to get a very quick idea of certain properties of the data. For example, a simple full text search for "zeolites" quickly indicates that 383,925 documents are located (there is consequently abundant literature). The main field of research is "Physical Chemistry" with connections to "Materials engineering", "Chemical engineering" and "Inorganic engineering". There is a productivity peak between 2013 and 2014, and Dr. Avelino Corma (with 897 documents published) is the most productive in the world on the subject. The most published journals on the subject are "Applied catalysis A (General)", "Microporous and mesoporous materials" and "Journal of catalysis". In addition, bibliometric data can be obtained both for general data (in Overview) and for relative to authors and journals (in their corresponding views) quickly and easily.
On the other hand, the open access filter is implemented at the article level (and not the journal), which allows users to access hybrid journals (which only publish a part of their articles in open access) of a simple and integrated with the rest of search functionality, aspect already highlighted on Twitter by Andrew Gray.
Coverage analysis
As previously mentioned, the system is transparent. For this reason, it is practically trivial to know the coverage and evolution of the database. Dimensions covers the scientific literature from 1665 to the present. In Figure 6 we can see its comparative size with respect to the Web of Science Core Collection (WoScc) and Scopus (from 2000 to 2016), where it shows a higher annual coverage. The data of Google Scholar present great inconsistencies in the searches per year (especially from 2012 onwards) that have prevented its calculation by previously applied methods (Orduna-Malea et al, 2015) . For that reason, it is shown for illustrative purposes only. Note: data from Google Scholar are gathered through a null query filtered by year, and removing "citations" and "patents".
a) Journal level
The h5-index (2012-2016) corresponding to 17 journals of 'Library Science and Documentation' according to Dimensions is offered in Table 3 . These results are compared with those corresponding to Scopus and Google scholar metrics. As can be seen, GSM shows higher values, even taking into account that the values correspond to June 2017, so it is likely that they will be even higher today. Scopus and Dimensions offer very similar values, Scopus being slightly higher in most cases, although some exceptions are detected ('Library & information science research' and 'Journal of documentation'). Overall, the h5-index values (2012) (2013) (2014) (2015) (2016) obtained in Dimensions strongly correlate in a statistically significant way both with Scopus (Rs = 0.94) and with GSM (Rs = 0.90).
b) Document level
The coverage of the Journal of informetrics in Dimensions for the years 2013, 2014 and 2015 amounts, after eliminating various non-relevant documents (a total of 15, including 'List of reviewers' and 'Editorial boards'), to a total of 276 documents (in Scopus 279 are obtained), of which only 41.7% receive Altmetric attention scores (Table 4) .
With regard to the number of citations accumulated (summation of citations of each article), Scopus is slightly higher except in 2015, where Dimensions exceeds Scopus. This result could corroborate, together with the size data previously seen in Figure 6 , that Dimensions offers a higher coverage of the most recent literature. On the other hand, a very strong and significant correlation was observed between the citations in Scopus and in Dimensions (Rs = 0.96; α = 0.1) and practically non-existent between citations and the Altmetric score in Dimensions (Rs = 0.28; α = 0.1). These last results are aligned with those previously obtained in the scientific literature (Costas, Zahedi, Wouters, 2015 , Thelwall et al, 2013 , Thelwall, 2018 . These results are illustrated graphically in the Figure 7 , where you can see how documents with high Altmetric attention scores are not necessarily the most cited and vice versa. 
c) Author level
Finally, the coverage results at author-level is displayed in the Table 5 . In this case, the number of citations received by each author and their h-index are shown according to Dimensions. Additionally, these same data are offered according to Scopus and Google scholar citations.
In the specific case of Dimensions, the number of variants per author has been included. For example, up to seven variants have been detected in the case of Garfield and six in the case of Egghe. This circumstance has made it necessary to dispense with the information provided by the Dimensions' author profiles and to proceed calculating this data considering all the documents corresponding to all the variants manually. The data offered in Table 5 shows how Google scholar metrics is the product with the greatest coverage, followed by Scopus and finally Dimensions. Despite this, we find unexpected exceptions. For example, in the case of Leydesdorff, whereas 7,855 citations are detected in Scopus, we find 9,712 in Dimensions (11,573 as of April 3rd; which confirms a huge coverage growth in just few weeks). This may reflect the existence of inconsistencies in the authority control system and the need to filter through document to document to ensure the non-inclusion of articles that did not correspond to the author.
In any case, the correlations obtained between the metrics of the different databases are equally significant and very strong, especially between Dimensions and Scopus. In terms of the number of citations received per author, the correlation between Dimensions and Scopus amounts to 0.81, while the correlation of Dimensions with Google scholar metrics is somewhat lower (Rs = 0.74). Analogously, at the h-index level, the correlation between Dimensions and Scopus is 0.88, while between Dimensions and Google scholar metrics is 0.79. In these results, it should be taken into account that the profiles in Scopus and Dimensions are automatic (without the authors' intervention) while in Google scholar citations they depend as much on the creation (on the part of the author or a third party) as on their optimal management and ethics (excluding documents not authored by the authors).
Final remarks
This work is a first exploratory evaluation of the free version of Dimensions. It has been carried out on the one hand a description of its operation (highlighting some of its strengths and weaknesses) and, on the other hand, an analysis of its coverage in order to know the magnitude of certain bibliometric indicators (analysing a sample of journals, documents and authors).
Regarding the database system operation, in spite of certain inconsistencies and errors (especially those related to the authority control and the subject classification), it is concluded that Dimensions is a product with potential. It combines certain functionalities of the classic bibliographic databases (availability of metrics, search filters, and sort results functionality) with some of the characteristics of Google scholar (greater coverage, simple search box, fast and precise, and free). In any case, the analysis of Dimensions plus and Dimensions analytics should give a more complete drawing by adding not only a greater coverage (and semantic linkage between documents), but a set of built-in analysis tools, giving meaning to the product philosophy based on generating evidences and connecting the different stages of scientific activity.
Regarding the coverage analysis, the results indicate that the annual growth (number of records per year) is currently higher in Dimensions than in Scopus or Web of science core collection, also exceeding them in the number of total records. However, at the level of citations received, Dimensions is slightly below Scopus, although the correlation of the different metrics at different levels (author, document, and journal) is very high. These data are aligned with results obtained by Thelwall (2018) , although with completely different samples. This circumstance is of special relevance, given the free nature of this tool. In any case, it should be taken into account that the samples analysed in this work are very small and biased to a very specific field of knowledge (Library & Information science), so that different results could be obtained in other disciplines.
